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Cnoco6 noHCKa nyreK MHrpaiiHH HetJrrenpoflyieroB b 
3eMJie aonojimrrejiBHo ocymecrBJisieT onepamno ajieicrpopaaBeiuai 
hkdkhhx cjioeB 3eMjm, a iipn onpeaejieHHH CTpyoypHfcix 
oco6eHHOCTefl BfcWBjwer nojioaceHjie 3oh pa3yiuiOTHeH&a 3cmjih, npa 
3tom cyxcaeiffle o HanHHHH He^rcenpojoryicroB b npe^ejiax 3oh 
pa3ynjioTHeHiw 3cmjih ocymecTBJiaer wa. BepxHHx aioeB 3Cmjih (mo 
10 m ) no cooTHOineHHio KOHueinpaHHH jiencHx h Txaceji&ix 
yrjieBoaopOflOB Ha ochobc pe3yjn.TaTOB ra3oreoxHMHHecKOH cbcmkh 
h hjw hhmchhx cjioeB (ot 10 no 150 m) - no cocyrHoniemno 

npOBOitHMOCTCH, H3MepeHHBIX Ha OCHOBe pe3yjiBTaTOB 

3jieKTpopa3Be,ziKii c pacnerHBiMH. 
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CnOCOB nOHCKA HEOTEnPOAYKTOB B 3EMJIE. 

06jiaCTb TeXHHKH. 

5 H3o6pereHHe othochtoi k o6nacrH reo(j>H3HKH h 6onee 
tohho Kacaerca otocoSob noncKa jho6i>ix 
yraeBOflopoflocoflepxcaniHX BemecxB HejjrorHoro 

npOHCX03K,aeHHH. 

H3o6pereHHe MoaceT npHMeiwTbcfl b o6nacrH 
10 3KOJiorHHecKHx Hccjie^oBaHHH npH noHCKe yreneK h 30H 
3apaaceHHW 3eMJiH h boaohochbex cnoeB npo/ryieraMH 
nepepa6oTKH He^roi. 

IIpej^inecTByibmHH ypoBeHb tcxhhkh. 

15 

H3BecreH cnoco6 noHCKa He4)Tenpo;ryKTOB nyreM 
coBMecTHoro npoBe^eHHH ceHCMopa3Beja;oHHLix h 
3neKTpopa3BeaoHHi>ix pa6oT h nocjieflyicrajero cyameHKUi o 
Hararara He4)TenpoflyKTOB (SU. A 428327). 
20 0,zmaKo H3BecrHbiH cnoco6 He no3BOJwer aocraTOHHo 

TOHHO BblHBHTb IiyTH MHTpai^HH He<f>TenpO,HyKTOB B 3eMJie, TaK 

KaK H3MepeHna npoBOfljrrca 6e3 y^era nojioaceHHsr 30H 
pa3yiuiOTHeHiw 3eMJiH. 

H3BecreH cnoco6 noHCKa He4)TenpoflyKTOB, BKmonaioiUHH 
25 ceflcMopa3BeAKy fljia onpefleneHwi crpyiaypHbix oco6eHHocreH 
Hccne/jyeMoro paHOHa, ero ra3oreoxHMHHecKyio cieMicy h 
cyac^eHHe o HajiHHHH He^yrenpo^yKTOB (SU 1831701). 

O^HaKo H3BecrabiH cnoco6 Tpe6yer Hcnojib30BaHi«i 

TOJIbKO aKTHBHOH CeHCM0pa3Be#KH H npHBH3KH CKBa^KHHbl 

30 npo6ooT6opa k Bn6poHcroHHHKy hjw yBejinneHHa Bbixo^a ra30B 
H3 nopoflbi, wro He Bcer.ua BbiroflHo, TaK kok oT6op npo6 b 

MOMeHT BH6'pOB03fleHCTBHH npHBOflHT K H3MeHeHHK> 

cooTHomeHHii jierKHX (#0 neHTaHa) h Tsacenbix (neirraH, reKcaH 
h T.n.) yraeBOAopoflOB, onpeflejuieMbix ra30B0H 
35 xpoMOTorpa4>HeH, h k HeroHHocrH H£eHTH(f)HKanHH npoayicroB 
He4)Tenepepa6oTKH h, cooTBeTCTBeHHO, k oniH6KaM npn 

CyDKfleHHH O HajiHHHH He4)TenpO>EtyKTOB. 

KpoMe Toro, aaHHWH cnoco6 Mano 34>4>eKTHBeH kjisl 
hhskhhx cnoeB, Koraa KOHixempai^Ha yrjieBOAopoAOB HHxe 

40<|>OHOBOH. 
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PacKpLrrae H3o6pererow[. 
5 B ocHOBy H3o6pereHH« nocraBJieHa 3aflaia co3Aan> 

CnOC06, n03BOJIHK)mHH C flOCTaTO^HOH TOHHOCTbiO 

ocymecrBJWTb iiohck nyreH MHrpauHH He<J)TenpojryKTOB b 3eMJie. 

3Ta samara pemaercji TeM, mo b cnoco6e noncKa 
HecjyrenpozryKTOB b 3eMJie, BKJiioHaromeM ceHCMopa3Be,nKy JopiH 

loonpeaeneHiM crpyKTypHbix oco6eHHocreH Hccjie,zryeMoro 
pafioHa, ero ra3oreoxHMHHecKyio cbeMKy h cyacaeHHe o HajiHHHH 
He4>TenpoAyKTOB, corjiacHO H3o6pereHHio, tfononHHrejibHO 
npoBojaprr onepamno 3JieKTpopa3Be,zcKH Ha rjiySHHax cnoeB 
3eMjm ot 10 m flo 150 m, a iipn onpefleneHHH crpyKTypHbix 

is oco6eHHOcreH BbiHBJunoT nojioaceHHe 30H pa3yroioTHeHHfl 3eMjM, 
npneM cyac^eHHe o HanHHHH He<J)TeiipoAyKTOB b npe^enax 3oh 
pa3ynnoTHeHHfl 3eMJiH ocyiijecTBJBnoT pa rjiy6HH cnoeB 3eMJin 
no 10 m no cooTHomeHHH) KOHijeHTpauHM nencnx h TJDKenbix 
ynieBOflopoflOB, onpeflejiaeMbix ra30B0H xpoMOTorpa^Heir, Ha 

20 ocHOBe pe3ym>TaTOB ra3oreoxHMHHecKOH cbeMKH h jyra ray6nH 

CJIOeB 3CMJTH OT 10 M flO 150 M, no COOTHOnieHHK) 

npoBOAHMocrefl, H3M epeHHbix Ha ocHOBe pe3yjn>TaTOB 
3JieKTpopa3Be,zncH c pacHerabiMH, npH stom npn cooTHonieHHH 

. KOHHeHTpaHHH MeHbHieM "1" H COOTHOHieHHH npOBO^HMOCTefi 

25 6ojibineM "2" cwraioT, hto b npeaejiax Hccne^yeMOH 30Hbi 
pa3ynnoTHeHHH hmciotch He^Tenpo/ryierbi. 

Kpancoe onMcaHHe HepTeaceH. 

30 B AanbHeHineM H3o6pereHHe noacHHercji onHcaHHeM 
npHMepoB ero BbinojiHeHHJi h npHJiaraeMMMH ^epTeacaMH, Ha 

KOTOpblX: 

Oht.I H3o6pa»caer KapTy pacnpeflejieHna nyTefi MHrpauHH 
He(J)TenpoflyKTOB c HcroHHrnca 3arpfl3HeHHa b nccjiejiyeMOM 
35 pafioHe MHrpauHH; 

Oht.2 - KapTHHy pacnpeflejieHiw 30H pasynjioTHemw b 
3eMjie b HccjieAyeMOM pafioHe HcroHHinca 3arpH3HeHHa; 

Oht.3 - KapTHHy pacnpeflejiemra KOHueHTpauHH 
HejJyrenpoflyKTOB Ha noBepxHocra b 3tom pafioHe; 
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Onr.4 - KapTHHy pacnpe^ejieHiw npoBOSHMocreii b 3eMJie b 
3TOM panoHe. 

JlyniiraH BapHairr ocymecTBjieHHH H3o6pereHHJL 
B HccjieayeMOM panoHe 1 HcroHHHKa 2 3arp«3HeHHJi, 
5HanpHMep, Ha TeppirropHH HetJrrenepepaSaTtroaiomero 3aBO,o;a 
hjih b npeflnojiaraeMOM panoHe 3 nyreii 4,5 MHrpaijHH 

He4)TenpOflyKTOB, B KOTOpOM HaXOflHTCfl hchjioh pafioH 6, 

npoBo/prr cewcMopa3BeflKy jsjw onpeflejiemM crpyKTypHbix 
oco6eHHOcreH, CBH3aHHbix c HanHHHeM 30H 7-r 9 pa3yiuioTHeHHH 
10 3eMJiH, cooTBercTBeHHO c HaHMeHbnieH, cpe^Hefi h HaH6onbineH 

IIJIOTHO CTHMH 3CMJIH H COCTaBJI5HOT COOTBCTCTByiOIJUyiO KapTHHy 

pa3pe3a HCCjie;ryeMoro yHacnca 3eMHH no niy6HHe. 

/Janee npoBoji^T ra3oreoxHMHHecKyio cteMKy b stom 
pafioHe fljw nero b BbiopaHHbix nyHKTax, He npHBjraaHHbix k 

15 HCTOHHHKy CeHCMHHeCKHX BOJIH, 6yp5IT nmypbl HJIH MCJIKHe 

CKBaacHHbi flo rjry6HHbi 10 m ium oT6opa nojpoHBeHHoro 
B03^yxa. Tny6HHa 6ypeHHH onpe^ejiaerca MerojiorHnecKHMH 
ocoSeHHocT^MH BepxHefi TacTH pa3pe3a h ypoBHeM rpyHTOBbix 

BOfl. 

20 CKBaacHHbi npoKaHHBaiOT .apw y^aneHHa aTMoccfrepHoro 
B03,zryxa h repMemoHpyioT icpbiinKOH, b KOTopyio BcraBJunoT 
Tpy6xy c KJianaHOM hjih 3edkhmom ;hbi oT6opa B03,zryxa H3 
cKBa^cHHbi. B TeieHHe 2-x /jHeH cKBa^cHHbi oTcraHBaiOTca 
HacrynjieHHfl TeMnepaTypHoro h KOMnoHeHTHoro paBHOBecnji 

25B03,zryxa b cKBa^KHHe h b npHCKBa>KHHHOH 30He rpyHra. Ilocjie 
3Toro ocymecTBJiHioT ot6op B03#yxa H3 ckbe^khhm h 
onpeflejiaioT b HeM 30Hbi 10 noBbiineHHofl KOHueHTpaiJ,HH 
yrjieBOAopo^oB H3BecrHbiM cnoco6oM, HanpHMep, ra30Bofi 
xpoMOTorpa(|)HeH, a no cooTHouieHmo KOHueHTpan.HH Taacejibix 

30 h JierKHX ynieBo,zi;opo/j,oB cyzpiT o HajiHHHH He^Tenpo^yKTOB b 
npezjejiax 3oh -7 4- 9 pa3yiuioTHeHHfl b Bepxroix cjiojix 
Hccne^yeMoro pafioHa 1 (hjih 3). 

ITpH 3TOM npH COOTHOUieHHH KOHIjeHTp aiJHH JieiTCHX H 

TJi3Kejibix yrjieBOJiopoJioB MeHbineM noporofioro - "1" cHHTaioT, 
35HT0 b npe^ejiax Hccne^yeMOH 30Hbi pa3ynnoTHeHH5i HMeiOTca 
He(J)Tenpoj^yKTbi. 

OrcyTCTBHe Heo6xoflHM octh npHBH3KH ToneK 6ypeHH« K 

HCTOHHHKy CeHCMHHeCKHX BOJIH n03BOJIHeT HCKJIIOHHTb BJIHXHHe 
(j)OHOBbIX HCTOHHHKOB ynieBOflopojjoB. KpoMe TOfO, AOnyCTHMO 
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HCnOJIB30BaHHe CeHCM0pa3Be,ZaCH, KaK aKTHBHOH , TaK H 

naccHBHofi (6e3 HcroTHinca ceacMiraecKHx bojih) no myMOBOMy 
$OHy. 

onpeflenerow niy6HHHbix nyreH MHrpaijHH 
5 He^Tenpo^yKTOB b npe^enax 30H 7* 9 pa3yiuiOTHeHHfl npoBcmrr 
c noMombio H3BecTHoro ycrpoHCTBa 3PA - 1 (3aBOfl- 
H3roTOBKrrejn> Py^eo^iraHKa) H3Mep5noT KaacymeecJi 
conpoTHBJieHHe 3eMjm npn pa3JiHHHbix pa3Hocax 
H3 m ep vnoiih hlix ajieicrpoflOB h crpojrr KapTHHy pacnpeaejieHHfl 
io npoBOAHMOcrei! b 3eMJie b stom paHOHe c BbiflBJieimeM 3oh 1 1 
noBbiniekHOH npoBOflHMocrH. 

^anee cpaBHHBaiOT H3MepeHHbie 3HaneHHfl npoBoflHMocra 

C paCHCTHblMH. 

IIpH 3TOM npH npeBbmieHHH COOTHOIIieHHJI H3MepeHHbIX 

isnpoBOAHMOCTeH c pacieTHbiMH 6onee neM b 2 pa3a cHHTaioT, hto 
b Hccxne^yeMOH 30He pa3yiuioTHeHim Ha 6ojibinnx rnySHHax 
(Soiree 10 m) uaxop^rcn He<f)Tenpo,ziyKTbi. 

TaKHM o6pa30M, npcunaraeMHH cnoco6 noHCKa 
He4>Tenpo^KTOB b 3eMJie no3Bonaer 3HaHirrejibHo noBbicHTb 

20TOHHocTb noHCKa nyreH mhtpehhh He4rrenpo,nyKTOB b 3eMJie. 

ripoMbinineHHax npHMeHHMocrb. 
H3o6pereHHe Moacer npHMeiMTbca npH noncKe yreneK h 
30H 3arpH3Hemw 3eMJiH h boaohochbix cnoeB npo^yKTaMH 
25 nepopaooncn Hejjrai. 
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OOPMYJIA H30BPETEHH9 

Cnoco6 noncKa HetJuenpoflyieroB b 3eMjie, BoioHaiomHH 
5 ceficMopa3BeflKy nnsi onpefleneHna CTpyKrypHux ocooeHHocreH 
Hccjie^yeMoro panoHa, ero ra3oreoxnMHHecKyK> c&eMKy h cy^eroie 
o Hajra™ He^renpo^yKTOB, xapaKTepH3yioqHHCji TeM, 
wro flonojiHircejiLHO npOBO^HT onepaimio 3Jieirrpopa3BeflKu Ha 
rjiy6HHax cjioeB 3eMjm or 10 m #o 150 m, a npH onpefleneHHH 

io CTpyKiypHwx oco6eHHOcrefi bbwbjmiot nanoaeeHHe 30H 
pa3ynjiOTHeHHa 3eMjm, npireeM cy3K£eHHe o HanHHHH 
He^TenpoflyKTOB b npeaejiax 30H pa3ynjioTHeHiw 3eMjm 
ocymecTBJwror nm rjiy6nrH cjioeB 3eMjra #o 10 m no cooTHomeHHio 
KOHiieHTpaiiHH jierKHx h Taacejiwx yrjieBo^opo«OB, onpeaejiaeMHx 

i5ra30Bog xpoMororpa^Hefl, Ha ocHOBe pe3yjiKraT0B 
ra3oreoxHMnqecKOH cbcmkh h ray6HH cjioeB 3eMJiH ot 10 m #o 
150 m - no cooTHomeHHK) npoBO^HMOcrreH, H3MepeHHBix Ha ocHOBe 
pe3yjn>TaT0B 3JieKTpopa3BeflKH c pacnerHtiMH, npn 3tom npn 
cooTHomeHHH KOffl?eHrpai|HH MeHLmeM "1" h cooTHomerora 

2onpOBo^HMOcreH SojiwneM "2" cwraiOT, hto b npeaejiax 
HccjicoyeMOH 30HL1 pa3ynji0THeHHJ5 HMewrca He$Tenpo^^yirri,i. 
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METHOD FOR PROSPECTING PETROLEUM PRODUCTS IN THE GROUND 

Technological area. 

The invention relates to the field of geophysics, and more specifically to means of 
prospecting for any hydrocarbon-containing substances .of petroleum origin. 

The invention may be employed in ecological searches for leaks, and where products 
from oil refining have contaminated soil areas and ground water. 

Prior state of the art. 

A method is known of prospecting for oil by means of joint seismographic and 
electrical prospecting, with subsequent assessments regarding presence of oil (SU.A 
428327) . 

However, the known method does not permit one to reveal with sufficient clarity the 
migration paths of oil in the ground, since measurements are carried out without allowance 
for the position of soft regions in the ground. 

A method of oil prospecting is known which does include seismic prospecting to 
determine the particular structural features of the region under investigation, surveys of 
its gas geochemistry, and assessments regarding presence of oil (SU 1831701) . 



However, the known method requires only the use of active seismic prospecting and 
tying of the sample-taking well to a vibrational source for increasing the output of gases 
from the rock. This is not always beneficial, since taking samples at the moment of 
vibrational action leads to an alteration in the relation of light (up to pentane) and 
heavy (pentane, hexane, etc.) hydrocarbons, as determined by gas chromatography. It also 
results in inaccuracy in identifying oil processing products, and, consequently, to errors 
in assessing the presence of oil. 

Additionally, the given method is less than effective for lower layers, when the 
hydrocarbon concentration is lower than the background one. 

Specification of Invention . 

The basis of the invention is the task of creating a method that permits oil 
migration paths in the ground to be prospected with sufficient accuracy. 

This problem is solved by adding an operation to the method of prospecting for oil 
in the ground, which until now has included seismic prospecting to determine unique 
structural features of the investigated area; gas geochemical imaging; and assessments 
about the presence of oil. What is added according to the invention is that operations for 
electrical prospecting are carried out at ground depths of 10 m to 150 m. When unique 
structural features are determined, the placement of soft areas of ground is revealed. 
Assessments about the presence of oil within the confines of soft ground areas are carried 
out for ground layer depths up to 10 m, by correlating between light and heavy hydrocarbon 
concentrations, as determined by gas chromatography. Also used for assessment are the 
results of gas-geochemical imagery. For depths of ground layers from 10 m to 150 m, 
evaluations are done by correlating the conductivities, measured by comparing electrical 
prospecting results with computed ones. In this regard, a concentration ratio of less than 
"1" and a conductivity ratio greater than "2, " are indications that oil exists within the 
confines of the soft, area investigated. 

Brief description of diagrams . 

In what follows, the invention is elucidated by examples of its implementation and 
attached diagrams, showing the following: 

Figure 1 shows a map of the distribution of oil path migration from the source of 
pollution in the migration area investigated. 

Figure 2 is a picture of the distribution of soft regions in the ground in the /' 
investigated pollution-source region. 

Figure 3 is a picture of the distribution of oil concentrations on the surface in 
this area; 

Figure 4 is a picture of the conductivity in the ground in this area. 

Optimum version of implementation of the invention . 

In the investigated area 1, source 2 of pollution, for example, is in the territory 
of an oil refinery, or in a suspected area 3 of oil migration paths 4, 5, where there are 
residences 6. Here seismic explorations are conducted to determine unique structural 
features connected with the presence of soft ground areas 7-9. These correspond to the 
least, the average and the greatest ground densities, and compose a corresponding picture 
of the depth cross section of the investigated parcel of ground. 

Further, gas-geochemical imagining is conducted in this area. For this, at selected 
points not tied to a source of seismic waves, shot-holes or shallow wells, up to a depth 
of 10 m, are drilled for sampling of sub-soil air. Drilling depth is determined by 
methodological particulars of the upper part of the section, and the level of ground 
water. 

The wells are pumped to remove atmospheric air and are sealed by a cover into which 
a tube is inserted with a valve or a clamp for sampling air from the well. The wells are 
stabilized for forty-eight hours until the temperature and the components reach 
equilibrium in well air and in the near-well ground area. After that, air is sampled from 
the well, and an area 10. in it of increased hydrocarbon concentration is detected by a 
known method such as gas chromatography. According to the relation of heavy and light 
hydrocarbons, we make assessments regarding the presence of oil in the confines of soft 




areas 7-9 in upper layers of the investigated region 1 (or 3) . 

In this regard, where the relation of light and heavy hydrocarbon concentrations is 
less than the threshold of "1, " we feel that oil is present within the confines of the 
investigated soft area. 

This allows us not to be forced to tie drilling points to a source of seismic waves. 
The result of this is that we can exclude the influence of background hydrocarbon sources. 
In addition, seismic prospecting, both active and passive (without a seismic wave source) 
on background noise, is permitted. 

For determination of oil migration paths at lower depths within the confines of soft 
areas 7-9, we use a known device, the ERA-1, manufactured by Ruzgeofizika Works. This 
measures the apparent ground resistance at various spacings of measuring electrodes, and 
constructs a picture of the distribution of ground conductivities in this area, revealing 
area 11 having higher conductivity. 

Then the measured values of conductivity are compared with computed ones. Where 
ratios of measured conductivity have a ratio of greater than 2 to computed ones, we feel 
that in the investigated soft area, oil exists at greater depths, i.e. more than 10 m. 

Thus, the proposed method of oil prospecting in the ground permits oil migration 
paths in the ground to be found with considerably greater accuracy. 

Industrial applicability 

The invention may be employed to detect leaks in areas where soil and ground water 
have been polluted by products of oil refining. 

PATENT CLAIM 

Method for prospecting for oil in the ground, including seismic prospecting to 
determine particular structural features of the investigated area, gas-geochemical imaging 
of it, and assessments of the presence of oil, 

characterized in that 

in addition, electrical prospecting is carried out at ground depths from 10 m to 150 m, 
and where particular structural features are detected, soft ground areas are revealed, 

with assessments of oil presence within the confines of the soft area being implemented 
for ground layer depths up to 10 m according to concentration ratios of light and heavy 
hydrocarbons, as determined by gas chromatography, on the basis of gas-geochemical 
imaging, 

and for ground layer depths from 10 m to 150 m, according to ratios of conductivity, 
measured by comparing electrical prospecting results with computed ones, 

where concentration ratios being less than "1" and, correspondingly, of conductivities, 
greater than "2, " being an indication that oil is found within the confines of the soft 
area . 
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